Ⅰ. Introduction
This paper studies the long-run and short-run dynamics and the possibility of a causality between stock returns and mutual fund flows in the Korean financial market using a system method. The degree to which prior stock market returns influence investor demand for mutual fund shares and to which this demand drives returns has important implications for the stability of the Korean stock market. Substantial efforts have been made to detect the relationships explained by security returns and mutual fund flows of the U.S. market. However the Korean mutual fund market, which is one of the most advanced and largest mutual fund industries in the world, has not been extensively researched. Therefore, in Korea, relatively little information is known on the behavior of cash flows of mutual funds and its relation to security returns in the market. While mutual funds have grown to become a dominant vehicle for savings in the U.S. over the past decade, the Korean mutual funds market has grown at a more modest pace. It is our interest to see whether the fund flows have been a driving factor of equity returns in the Korean financial market.
There are two distinctive approaches in analyzing the relations between stock returns and mutual fund flows: a micro approach and a macro approach. The former focuses on how mutual funds flows are analyzed on individual bases.
Among the studies using the micro approach, Ippolito (1992) , Hendricks et al. (1993) , Grinblatt et al. (1995) , and Sirri and Tufano (1998) show that investors tend to move cash into the funds that had the highest returns in the preceding years and find little support for the assumption that flows drive performance. On the other hand, the macro approach analyzes large scale movements of money into and out of the market without regard to any fund it goes into or comes from.
Hence, the research at the macro level has centered on the relationship between stock market returns and aggregate mutual fund flows and can be broadly divided into two groups. Among the studies that belong to the first group, Warther (1995) investigates the relationships between the security returns and aggregate mutual fund cash flows. His results support the popular belief that fund inflows and returns are positively related. Remolona, Kleiman, and Gruenstein (1997) examine the effects of returns on fund flows and find that net flows into the various mutual fund groups are highly correlated with market performance. Edelen and Warner (2001) , and Goetzmann and Massa (2003) discover that short-term fluctuation in aggregate investor demand for stocks are correlated to contemporaneous price changes and thus may move security prices. Boyer and Zheng (2009) The other group of studies, however, finds little support for the assumption that flows drive performance. Fortune (1998) finds evidence that security returns affect future fund flows. Potter and Schneeweis (1998) report evidence that security returns are useful in predicting flows into aggressive growth funds and growth funds. Edwards and Zhang (1998) report that flows into stock and bond funds have not affected either stock or bond returns. In contrast, the magnitude of flows into both stock and bond funds are affected significantly by stock and bond returns. Fant (1999) provides evidence of feedback from returns to exchanges-out, as well as instantaneous feedback (with unknown direction) in a given month between returns and exchanges-in and -out. Cha and Lee (2001) contradict Edelen and Warner (2001) with regards to positive feedback. Their study cannot detect the price pressure effect, or the ability of fund flows to move stock returns. Cha and Kim (2010) employ a system method including an error correction model and the Granger causality test for the interactions between stock 1) Price pressure theory implies that when inflows in mutual funds increase, this stimulates a demand to hold stocks, and causes stock prices to go up. Information revelation hypothesis shows that based on the assumption that the market is to react to available information, well-informed investors' purchases may signal to other less-informed investors to buy mutual fund, thus cause stock prices to rise. Investor sentiment is also considered as one of the important factors affecting mutual fund market. See Warther (1995) , Engen and Lehnert (2000) , Boyer and Zheng (2009), and Braverman, et al. (2005) for details.
returns and aggregate mutual fund flows. They find that stock returns lead stock fund flows in the U.S. financial market. Some recent papers argue that investor sentiments are important factors in overall market movements. Goetzmann, Massa and Rouwenhorst (2000) find evidence that is consistent with the existence of a pervasive investor sentiment variable. Goetzmann and Massa (2003) extract behavioral factors from individual investors' flows in S&P 500 index mutual fund and test their incremental explanatory power using a classic asset-pricing model.
Indro (2004) finds that the behavior of equity fund investors is influenced not only by economic fundamentals, but also by investor sentiment. Frazzini and Lamont (2008) use mutual fund flows as a measure for individual investor sentiment for different stocks, finding that high sentiment predicts low future returns at long horizons. Braverman, Kandel, and Wohl (2005) find the negative relationship between mutual fund flows and the subsequent returns. Using Korean mutual fund data, Oh and Parwada (2007) find that it is returns that drive flows, while stock sales may contain information about returns.
As can be seen, however, the results of the previous studies are mixed and the high positive correlation between fund flows and stock returns does not necessarily imply that the former causes the latter and vice versa because there might be other possible reasons for the causal relationship. Moreover, it is not clear whether the stock market is driven by mutual fund inflows and outflows due to the fact that prior studies on stock returns and mutual fund flows employ overly simple regression approaches such as least squares methodologies with logged differenced or normalized data, which removes the unit root or permanent component of the data and therefore avoids the complications related to unit roots and spurious regressions. In other words, an issue in estimating the long-run dynamics is that stock rates of return and net fund flows are calculated using first differences of stock returns and aggregate fund flows, respectively, which eliminates long-run information crucial to its measurement. As shown by Hendry (1986), Granger (1986) , and Engle and Granger (1987) Granger (1969) and Sims (1972) in a system method. Mutual fund is an investment vehicle that is made up of a pool of funds in securities such as stocks, bonds, money market instruments and similar assets. Those assets and their fund flows are directly related with each other. More specifically, when funds and their markets have a close relationship with one another, a seemingly unrelated regression methodology is presented to account for cross equation correlations among markets. Furthermore, we make use of information in the variance-covariance matrix of residual to improve the efficiency of the statistical estimates. This study is distinctive from the existing literature in employing the system method that utilizes information from the stock, bond, and money markets to improve the efficiency and provides more economically reasonable estimates.
Our empirical evidence from the system method shows unidirectional positive causality from stock prices to net fund flows. Furthermore, if there is a deviation from long-run equilibrium, the stock prices force the deviation to go toward the long-run equilibrium, implying that the mutual fund flows do not respond to eliminate the deviation from long-run equilibrium in the Korean financial market.
Ⅱ. Korean Mutual Fund Industry
Although 2) See the KOFIA report (2014) for details.
3) See the EFAMA report (2014) for details.
Ⅲ. Econometric Methodologies
We employ the Dynamic SUR (DSUR) proposed by Mark, Ogaki, and Sul (2005) to estimate the long run relationship between stock prices and fund flows.
We make use of information in the variance-covariance matrix of residuals to improve the efficiency of the statistical estimates. Mark, Ogaki, and Sul (2005) propose a panel DSUR method for the estimation of co-integrating vector and it extends the parametric method and applies the SUR to multiple-equation co-integrating regressions to obtain asymptotically efficient estimators. The DSUR method is applied to the following equation over
where    and    are equity prices and net fund flows in the Korean financial market, respectively and  is the number of lead and lagged differences of all equations in the system account for possible serial correlation and endogeneity of the errors. In addition, the Dynamic OLS (DOLS), which extends the single equation DOLS technique of Saikkonen (1991) and Stock and Watson (1993) method, is estimated by:
As can be seen in this equation, the dynamic SUR is different from the DOLS as endogeneity in the equation is corrected by incorporating leads and lags of the first difference not only of the regressors of equation i but also of the regressors of all other equations in the system. We employ a two-step dynamic SUR method in Equation (1). In the first step, the regressand in each equation is regressed on the leads and lags of the first difference of the regressors from all equations to control for the endogeneity problem. In the second step, the SUR method is applied to the residuals from the first step regressions. The dynamic SUR estimator 4)  represents stock, bond, and money markets.
achieves asymptotic efficiency gains over the DOLS by incorporating the long-run cross sectional correlation in the equilibrium errors in estimation. In
Equation (1), we assume that the cross sectional correlation is a stationary random variable, and    and    are stationary but have autoregressive roots near one. In that case, the point estimates can still be expected to be fairly precise and
we can obtain more efficient co-integrating estimators than the OLS because these estimators are asymptotically consistent and have smaller biases than the OLS.
To investigate short run dynamics based on the Granger representation theorem, we consider an ECM under the assumption that         ′  is stationary:
Equations (3) and (4) imply that security prices and cash flows are co-integrated with the co-integrating vector (1, -) and assume that the long-run relationship between the two variables should be unique, but the short-run relationship between the markets may vary according to government policies, regulations, transaction costs, and the like. The SUR is applied to Equations (3) and (4) over ( = 1, 2, 3). Under the assumption that         ′  is stationary, Equations (3) and (4) Second, the weak exogeneity of   with respect to the long run parameters requires    , so the deviation from the long run equilibrium,    , does not affect   . Third, the point estimates of   measure the speed of adjustment to the long run equilibrium.
For the hypothesis of causal relationships between security returns and investment trust flows, we adopt the notion of Granger causality (1969) . Various researchers have used one of the two asymptotically equivalent test procedures attributed to Granger (1969) and Sims (1972) for testing the null hypothesis of unidirectional causality against the alternative of feedback. The Granger (1969) causality test is basically a test of the predictability of time-series models and means that if   Granger-causes   , then   is a useful predictor of   , given the other variables are controlled in the regression of the forms in equations (3) and (4). On the other hand, the Sims (1972) procedure is to run a regression of the form:
Sims proved that in the distributed lag regression,     for all    if, and only if,  fails to Granger-cause  .
Ⅳ. Data and Empirical Results
To examine whether aggregate fund flows drive security prices in the Korean financial market, data on fund flows and the corresponding security prices are million. Hence, the coverage of the EPFR database for Korean stocks is 12.14%, which is consistent with the range reported in the previous studies. Although we confirm that the EPFR database covers a small fraction of the financial market in Korea, the prior studies also point out that there is a close match between EPFR portfolio flows and portfolio flows stemming from the total BOP data (e.g., Jotikasthira et al. (2012 ), Fratzscher (2012 ). As for security prices, we use KOSPI, 3-year and 5-year Government bonds 6) , and 3-month (91-days) Certificate of 6) Accoding to the Global Financial Stability Report by IMF, the EPFR data include bond funds that hold bonds with a wide range of maturities. Therefore, the effect of short-term rates on bond flows is obscured by possible differing effects on long-term bonds. The converse appears also to be true, as using long-term rates in the regressions does not change the results. Thus, whereas different interest rates along the yield curve may affect flows into bonds of different maturities, their effect on total flows into bonds of all maturities is not statistically significant in these data. Deposit (CD) for stock, bond, and money markets, respectively. Their returns or yields are measured at a monthly frequency from January 2000 to August 2015.
The data is obtained from the BOK Economic Statistics System. Table 1 shows descriptive statistics for variables we employ in this paper. To gain more insight into the relationship between mutual fund flows and security market returns, we employ various tests and further examine the relationship. Table 2 shows the results of unit root tests based on the ADF and the KPSS tests. 7) According to the ADF and the KPSS tests, all security prices and most aggregate fund flows in the mutual funds are nonstationary at the 5% significance level with the exception of international mutual fund flows in stock, bond, and money market. It is likely that they are stationary with near unit root. In that case, as shown by Elliot (1998) , the estimators assuming unit root can still be good estimators even though sometimes reported standard errors are likely to be inaccurate. He also shows that it would be better to use efficient co-integrating estimators than the ordinary method because these estimators would be asymptotically consistent and have smaller biases than the ordinary method. 8)
7)
For maximum lags, we use Hall's general to specific method. 8) See Elliot (1998) for details. As seen from the results in Table 3 , the DSUR provides positive and significant estimates for co-integrating coefficient values especially for equity prices and aggregate fund flows in mutual fund markets, while the DOLS do not provide any economically meaningful and significant long run relationships between equity prices and fund flows. The empirical results show that there is a positive long-run relationship between stock prices and fund flows in the market and we reject the 9) We perform a ADF test on the residuals without intercepts from Equation (1) and use the critical values from Engle and Yoo (1987) . The critical values for the test of cointegration are -3.37 and -3.03 at 5% and 10% levels, respectively. 
In ( Note: * and ** denote significance at the 10% and 5% levels, respectively. Numbers in columns (a) represent standard errors and those in columns (b) represent p-values.
null of no co-integration, implying that the two variables move together in the long-run. This result is interesting because it seems to show that though stock prices are affected by short-run fluctuations of fund flows but eventually in the long run, both security prices and aggregate fund flows are correlated with economic fundamentals including investment, financial development, and stability of the financial markets. 10) In addition, there is no huge difference between 3-year and 5-year Government bonds in terms of sign and size of the estimates.
The results of the ordinary ECM as well as SURECM are reported in Tables 4 and 5 and the last two columns of the tables contain the F-statistics 10) This is the well-recognized observation in King and Levine (1993) and Levine (1997) regarding financial development and economic growth. 
that test for long-run and short-run relations between security returns and net fund flows. First of all, comparing to the absolute values, standard errors, and the signs of   s and   s, the SURECM provides larger and statistically more significant point estimates for changes in stock prices as well as money market returns than those of the ordinary ECM and shows theoretically meaningful signs for all security returns and net fund flows. Second, according to the results from the SURECM, the point estimates of all net fund flows are not significantly different from zero. This is strong evidence that the net fund flows do not respond to eliminate the deviation from long run equilibrium, implying that if there is a deviation from long-run equilibrium, the changes in stock prices and money market returns force the deviation to go toward the long-run equilibrium. In 
In ( 
In(KOSPI) SCF -3.058E-6 -4.661E-6 1.537E-7 -1.332E-5 -1. addition, the hypothesis of neither long-run nor short-run relations between the two variables in the bond market is rejected at the 5% level. In effect, previous changes in stock prices and money market returns cause changes in cash flows in the stock and money markets in the same direction because of positive long-term effects. However, the same is not true for cash flows in those markets.
According to the Granger and Sims causality tests in Tables 6 through 9 , in most cases we reject the null hypothesis, which implies that security returns lead net fund flows with the exception of bond market in which no causality exists based on both the Granger and Sims causality tests. 11) The positive causality from security returns to net fund flows indicates that changes in the past and current returns cause changes in the current and next returns, 11) We test the causality hypothesis that stock returns (net equity fund flows) do not lead net fund flows (stock returns). 
In ( aggregate equity fund flows. These findings are interesting because as stock market performance increases, investors are likely to react to the level of the stock market and are encouraged to invest more in the market.
Ⅴ. Conclusion
To investigate the dynamic and causal relations in a more efficient fashion between stock prices and mutual fund flows in the Korean mutual fund market at the macro level, this study employs a system method which combines information of the stock market with information of the bond and money markets because mutual fund is made up of a pool of funds in securities such as stocks, bonds, money market instruments and similar assets, and those assets and their fund flows are closely related with each other. For this purpose, we employ the DSUR proposed by Mark, Ogaki, and Sul (2005) , the SURECM, and two causality tests suggested by Granger (1969) and Sims (1972) in a system method. Even though there is no standard way to interpret the empirical results, our findings based on the system method can be explained in several ways. The empirical evidence from the weak exogeneity of the net fund flows and the positive causality from stock returns to net mutual fund flows can be explained by the investor sentiment. Several empirical studies have shown the significance and the profound impact of the investor sentiment on the U.S. equity market.
Our empirical findings are not likely to support the popular notion that considers mutual fund flows as a driving force behind rallies in the Korean mutual fund markets. Instead, the empirical evidence shows that at the aggregate level, investors react to securities performances at monthly frequency, and investors psychology or expectations lead to move their money to the securities that yield higher returns to rebalance their investment portfolios in the short-run. This type of behavior seems to be rational for those who try to maximize their individual returns. In addition, this investment strategy disciplines fund managers and aligns their interests with those of investors as well. Our empirical findings do not support the popular notion that sees mutual fund flows as a driving force behind rallies in security markets. The most important element explaining mutual fund flows seems to be security performance in the Korean financial market.
